Searching fAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2003-1 97885 

(43)Date of publication of application : 1 1.07.2003 



(51)Int.CI. 




H01L 27/14 








H01L 21/301 




(21)Application number : 


: 2001-397053 


(71)Applicant : 


: SEIKO EPSON CORP 


(22)Date of filing : 


27.12.2001 


(72)Inventor : 


HASHIMOTO NOBUAKI 



(54) OPTICAL DEVICE AND ITS MANUFACTURING METHOD, OPTICAL MODULE, CIRCUIT BOARD AND 
ELECTRONIC EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical device of high quality 
and its manufacturing method and its manufacturing method, an optical 
module, a circuit board and electronic equipment. 
SOLUTION: A 2nd substrate 30 including a transparent substrate 32 is 
stuck on a 1st substrate 10 including a plurality of optical elements 50 
each having an optical part 1 4 formed across a light-transmissive adhesion M 
layer 36 and optical parts 14 are sealed. The 1st substrate 10 is cut into 
the individual optical elements 50. 




LEGAL STATUS 

[Date of request for examination] 1 4.1 1 .2002 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



http://wwl9apdljpo.gojp/PAl/result/detail/main/wAAAfsaydU 1 5 1 97885P 1 .htm 



1/30/2004 



* NOTICES * 



Page 1 of 2 



Japan Patent Office is not responsibl for any 
damages caused by the us of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (a) the 2nd substrate which contains a transparence substrate in the 1st substrate including two or more light 
corpuscle children in whom an optical part was formed through a glue line of light transmission nature - sticking — said 
optical part — closing ~ (b) — a manufacture method of an optical device including cutting said 1st substrate to said each 
light corpuscle child. 

[Claim 2] A manufacture method of an optical device of sticking on said 1st substrate a thing said two or more 
transparence substrates had a mutual location fixed as said 2nd substrate at the aforementioned (a) production process in 
a manufacture method of an optical device according to claim 1. 

[Claim 3] It is the manufacture method of an optical device which is the substrate which consists of said two or more 
transparence substrates which said 2nd substrate stuck a plate of light transmission nature on a sheet in a manufacture 
method of an optical device according to claim 2, are substrates obtained by cutting said plate to said two or more 
transparence substrates as said sheet is not cut, and were stuck on said sheet. 

[Claim 4] A manufacture method of an optical device of sticking said 2nd substrate on said 1st substrate after preparing 
said glue line in either of claim 1 to claims 3 at least in a manufacture method of an optical device a publication at said 
transparence substrate. 

[Claim 5] Said light corpuscle child of said 1st substrate is the manufacture method of an optical device of coming to 
form an electrode in an outside of said optical part in a manufacture method of an optical device according to claim 4, 
avoiding said electrode at the aforementioned (a) production process, and forming said transparence substrate above 
said 1st substrate. 

[Claim 6] It is the manufacture method of an optical device including the aforementioned (a) production process 
sticking said (al) 2nd substrate on said 1st substrate in a manufacture method of an optical device according to claim 1, 
and cutting said (a2) 2nd substrate to said two or more transparence substrates corresponding to said optical part. 
[Claim 7] Said light corpuscle child of said 1st substrate is the manufacture method of an optical device of cutting said 
2nd substrate while coming to form an electrode in an outside of each of said optical part in a manufacture method of an 
optical device according to claim 6 and removing an upper portion of said electrode in said 2nd substrate at the 
aforementioned (a2) production process. 

[Claim 8] Width of face of a cutter which cuts said 2nd substrate at the aforementioned (a2) production process in a 
manufacture method of an optical device according to claim 7 is the manufacture method of an optical larger device 
than width of face of a cutter which cuts said 1st substrate at the aforementioned (b) production process. 
[Claim 9] It is the manufacture method of an optical device including the aforementioned (a) production process 
forming said glue line in said (al) 1st substrate in a manufacture method of an optical device according to claim 1, 
making said two or more (a2) 2nd substrates correspond to said optical part of each light corpuscle child of said, 
respectively, and pasting up. 

[Claim 10] A manufacture method of an optical device of coming to form an electrode in an outside of each of said 
optical part, avoiding said electrode at the aforementioned (al) production process to said light corpuscle child of said 
1st substrate in a manufacture method of an optical device according to claim 9, and forming said 2nd substrate above 
said 1st substrate. 

[Claim 1 1] A manufacture method of an optical device which includes preparing said glue line continuously on said two 
or more light corpuscle children at the aforementioned (a) production process in either of claim 1 to claims 10 in a 
manufacture method of an optical device a publication. 

[Claim 12] A manufacture method of an optical device including exposing said electrode by preparing said glue line 
continuously on said two or more light corpuscle children, and removing a portion located on said electrode at least 
among said glue lines after the (aforementioned a) production process at the aforementioned (a) production process, in a 
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manufacture method of claim 5 and an optical device according to claim 7 or 10. 

[Claim 13] A manufacture method of an optical device of avoiding said electrode and preparing said glue line on said 
each light corpuscle child at the aforementioned (a) production process in a manufacture method of claim 5 and an 
optical device according to claim 7 or 10. 

[Claim 14] It is the manufacture method of an optical device of said transparence substrate passing the light at least in a 
manufacture method of an optical device given in either of claim 1 to claims 13, and not passing infrared radiation. 
[Claim 1 5] It is the manufacture method of an optical device that said 1 st substrate is a semiconductor wafer in a 
manufacture method of an optical device given in either of claim 1 to claims 14. 

[Claim 16] It is the manufacture method of an optical device of coming to have two or more light sensing portions with 
which said each optical part was compared for image sensing in a manufacture method of an optical device given in 
either of claim 1 to claims 15. 

[Claim 17] It is the manufacture method of an optical device of coming to have a color filter with which said each 
optical part was prepared above said light sensing portion in a manufacture method of an optical device according to 
claim 16. 

[Claim 18] It is the manufacture method of an optical device of coming to have a micro-lens array by which said each 
optical part was prepared in the surface of said 1st substrate in a manufacture method of an optical device according to 
claim 16 or 17. 

[Claim 19] A manufacture method of an optical device that an absolute refractive index of light uses a different material 
from said micro-lens array as a material of said glue line in a manufacture method of an optical device according to 
claim 18. 

[Claim 20] An optical device which either of claim 1 to claims 19 comes to manufacture by method of a publication. 
[Claim 21] An optical module which has an optical device according to claim 20 and supporter material in which said 
optical device is attached. 

[Claim 22] The circuit board to which it comes to mount an optical module according to claim 21. 
[Claim 23] Electronic equipment which has an optical module according to claim 21. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to electronic equipment at an optical device and 

its manufacture method, an optical module, and a circuit board list. 

[0002] 

[Background of the Invention] The light corpuscle child who has optical parts, such as a light sensing portion, had better 
prepare space between coverings for closing an optical part and an optical part. For this reason, after piece[ of an 
individual ]-izing to a light corpuscle child, space is prepared between an optical part and covering and the manufacture 
method of an optical device that the closure of the optical part is carried out with covering is learned. Although cutting 
of substrates, such as a wafer, performs piece-ization of an individual, dust and fluff, such as cutting waste, occur in this 
case. While this dust etc. had adhered to the optical part, when the closure was carried out, it becomes impossible to 
have removed dust from the inside of this space after that, and there was a problem that the quality of an optical device 
deteriorated. Since a micro lens had irregularity in being the solid state camera which has an optical part with a micro 
lens especially, it was difficult for dust to tend to adhere and to remove completely. For this reason, when it had an 
optical part with a micro lens, there was a problem that the quality of an optical device (solid state camera) tends 
[ further ] to deteriorate. 

[0003] This invention solves this trouble and that purpose is in providing the optical high device of quality and its 

manufacture method, an optical module, and a circuit board list with electronic equipment. 

[0004] 

[Means for Solving the Problem] (1) the 2nd substrate which contains a transparence substrate in the 1st substrate with 
which a manufacture method of an optical device concerning this invention contains two or more light corpuscle 
children in whom the (a) optical part was formed through a glue line of light transmission nature ~ sticking - said 
optical part — closing — (b) — include cutting said 1st substrate to said each light corpuscle child. 
[0005] Since according to this invention the 1st substrate is cut after closing an optical part, dust cannot go into closure 
circles and an optical high device of quality can be obtained. 

[0006] (2) In a manufacture method of this optical device, a thing said two or more transparence substrates had a mutual 
location fixed as said 2nd substrate at the aforementioned (a) production process may be stuck on said 1st substrate. 
[0007] According to this, since it has two or more transparence substrates beforehand, after sticking on the 1st substrate, 
it is not necessary to cut the 2nd substrate. Moreover, since two or more transparence substrates have fixed a mutual 
location, attachment to the 1st substrate becomes easy. 

[0008] (3) In a manufacture method of this optical device, said 2nd substrate may be a substrate which consists of said 
two or more transparence substrates which stuck a plate of light transmission nature on a sheet, are substrates obtained 
by cutting said plate to said two or more transparence substrates as said sheet is not cut, and were stuck on said sheet. 
[0009] (4) In a manufacture method of this optical device, after preparing said glue line in said transparence substrate at 
least, said 2nd substrate may be stuck on said 1st substrate. 

[0010] It can avoid preparing a glue line in a field on which a transparence substrate is not stuck in the 1st substrate 
according to this. 

[001 1] (5) In a manufacture method of this optical device, it comes to form an electrode in an outside of said optical 
part, and at the aforementioned (a) production process, said light corpuscle child of said 1st substrate may avoid said 
electrode, and may form said transparence substrate above said 1st substrate. 

[0012] According to this, since the upper part of an electrode in the 1st substrate is opened wide, it becomes easy to take 
electric connection to an electrode. 
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[0013] (6) In a manufacture method of this optical device, the aforementioned (a) production process may stick said (al) 
2nd substrate on said 1st substrate, and may also include cutting said (a2) 2nd substrate to said two or more transparence 
substrates corresponding to said optical part. 

[0014] According to this, alignment of the 2nd substrate and the 1st substrate is easy. Moreover, it is not necessary to 
carry out alignment of two or more scattering pieces of an individual. 

[0015] (7) In a manufacture method of this optical device, said light corpuscle child of said 1st substrate may cut said 
2nd substrate, coming to form an electrode in an outside of each of said optical part, and removing an upper portion of 
said electrode in said 2nd substrate at the aforementioned (a2) production process. 

[0016] According to this, since the upper part of an electrode in the 1st substrate is opened wide, it becomes easy to take 
electric connection to an electrode. 

[0017] (8) In a manufacture method of this optical device, width of face of a cutter which cuts said 2nd substrate at the 
aforementioned (a2) production process may be larger than width of face of a cutter which cuts said 1st substrate at the 
aforementioned (b) production process. 

[0018] (9) In a manufacture method of this optical device, the aforementioned (a) production process may also include 
forming said glue line in said (al) 1st substrate, making said two or more (a2) 2nd substrates correspond to said optical 
part of each light corpuscle child of said, respectively, and pasting up. 

[0019] According to this, when a difference of coefficient of thermal expansion etc. with the 1st substrate and the 2nd 
substrate is great, the 2nd substrate which has a piece[ of an individual ]-ized transparence substrate can be pasted up 
with a sufficient location precision on an optical part. 

[0020] (10) In a manufacture method of this optical device, it comes to form an electrode in an outside of each of said 
optical part at said light corpuscle child of said 1st substrate, and at the aforementioned (al) production process, said 
electrode may be avoided and said 2nd substrate may be formed above said 1st substrate. 

[0021] According to this, since the upper part of an electrode in the 1st substrate is opened wide, it becomes easy to take 
electric connection to an electrode. 

[0022] (1 1) In a manufacture method of this optical device, you may also include preparing said glue line continuously 
on said two or more light corpuscle children at the aforementioned (a) production process. 

[0023] (12) In a manufacture method of this optical device, you may also include exposing said electrode by preparing 
said glue line continuously on said two or more light corpuscle children, and removing a portion located on said 
electrode at least among said glue lines after the (aforementioned a) production process at the aforementioned (a) 
production process. 

[0024] (13) In a manufacture method of this optical device, at the aforementioned (a) production process, said electrode 
may be avoided and said glue line may be prepared on said each light corpuscle child. 

[0025] (14) In a manufacture method of this optical device, said transparence substrate needs to pass the light at least, 
and does not need to pass infrared radiation. 

[0026] (15) In a manufacture method of this optical device, said 1st substrate may be a semiconductor wafer. 

[0027] (16) In a manufacture method of this optical device, said each optical part may have two or more light sensing 

portions arranged in for image sensing. 

[0028] (17) In a manufacture method of this optical device, said each optical part may have a color filter prepared above 
said light sensing portion. 

[0029] (18) In a manufacture method of this optical device, said each optical part may have a micro-lens array prepared 
in the surface of said 1st substrate. 

[0030] (19) In a manufacture method of this optical device, an absolute refractive index of light may use a different 
material from said micro-lens array as a material of said glue line. 

[0031] (20) It comes to manufacture an optical device concerning this invention by above-mentioned method. 
[0032] (21) An optical module concerning this invention has an optical device and supporter material in which said 
optical device is attached. 

[0033] (22) As for the circuit board concerning this invention, it comes to mount the above-mentioned optical module. 

[0034] (23) Electronic equipment concerning this invention has the above-mentioned optical module. 

[0035] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a 
drawing. 

[0036] (Gestalt of the 1st operation) Drawing 1 (A) - drawing 5 (B) are drawings explaining the optical device 
concerning the gestalt of operation of the 1st of this invention, and its manufacture method. With the gestalt of this 
operation, as shown in drawing 1 (A) and drawing 1 (B), the 2nd substrate 30 is attached in the 1st substrate 10. 
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[0037] A sheet 12 may be stuck on the 1st substrate 10 in order to raise the workability in the cutting production process 
mentioned later. Drawing 2 is drawing which expanded a part of 1st substrate 10. The 1st substrate 10 has two or more 
light corpuscle children 50 containing an optical part 14. The light corpuscle child 50 contains an optical part 14 and an 
electrode 26. The light of an optical part 14 is incidence or the portion which carries out outgoing radiation. Or an 
optical part 14 changes light energy and other energy (for example, electrical and electric equipment). That is, one 
optical part 14 has two or more energy conversion sections (a light sensing portion and light-emitting part) 16. 
[0038] With the gestalt of this operation, each optical part 14 has two or more energy transducers (a light sensing 
portion or image-sensors section) 16. As shown in drawing 2 , two or more energy conversion sections 16 are put in 
order two-dimensional, and can perform image sensing now. That is, the optical devices or the optical modules which 
are manufactured with the gestalt of this operation are solid state cameras, such as image sensors (for example, CCD, a 
CMOS sensor). The energy transducer 16 is covered by the passivation film 18. The passivation film 18 has light 
transmission nature. As long as the 1st substrate 10 contains a semiconductor substrate (for example, semiconductor 
wafer), it may form the passivation film 1 8 by Si02 and SiN. 

[0039] The optical part 14 may have the color filter 20. The color filter 20 is formed on the passivation film 18. 
Moreover, the flattening layer 22 may be formed on a color filter 20, and the micro-lens array 24 may be formed on it. 
[0040] Two or more electrodes 26 are formed in the 1st substrate 10. Although the electrode 26 shown in drawing 2 has 
the bump formed on the pad, it may be only a pad. As shown in drawing 2 , as for an electrode 26, it is desirable to be 
formed in the outside of an optical part 14 in each light corpuscle child 50. For example, the electrode 26 is formed 
between the optical parts 14 of next doors. One group's electrode 26 (plurality) supports one optical part 14. For 
example, as shown in drawing 5 (B), an electrode 26 may be arranged along with two or more sides (for example, two 
sides which counter) of an optical part 14. 

[0041] The 2nd substrate 30 contains the transparence substrate 32. The transparence substrate 32 has light transmission 
nature. Although especially the configuration of the transparence substrate 32 is not limited, it is a quadrilateral, for 
example. Moreover, the appearance of the 2nd substrate 30 may be almost the same as the appearance of the 1 st 
substrate 10. The transparence substrate 32 is arranged above an optical part 14. As long as light penetrates the 
transparence substrate 32, it may not ask the magnitude of loss and may penetrate only the light of specific wavelength. 
Although the transparence substrate 32 passes the light, it may not pass die light of an infrared field. The transparence 
substrate 32 may have small loss to the light, and its loss may be large to the light of an infrared field. Moreover, 
although the transparence substrate 32 passes a visible ray, it may have the film which does not pass infrared radiation. 
Optical glass may be used as a transparence substrate 32, and a plastics plate may be used. 

[0042] The 2nd substrate 30 is stuck on the 1st substrate 10 through a glue line 36. With the gestalt of this operation, a 
glue line 36 is formed in each transparence substrate 32. A glue line 36 has light transmission nature. Especially the 
light transmission nature of adhesives 36 may be high to atmospheric light transmission nature and an atmospheric 
equivalent degree. Thermoplastics may be used for a glue line 36. For example, thermoplastic photopolymers 
(photoresist etc.) may be used. In addition, temporary hardening of the glue line 36 is once carried out so that it may be 
easy to deal with it, and since it is contacted to the 1st substrate 10, it may make adhesive strength discover. For 
example, if a glue line 36 is thermoplastics of an ultraviolet curing mold, it can apply the exposure of ultraviolet rays to 
temporary hardening. When a glue line 36 is formed on the micro-lens array 24, the absolute refractive indexes of the 
light in both differ. In detail, if the absolute refractive index of a glue line 36 is a convex lens as the micro-lens array 24 
shows drawing 2 , it is desirable that it is smaller than the absolute refractive index of the micro-lens array 24. On the 
contrary, if the micro-lens array 24 is a concave lens, as for the absolute refractive index of a glue line 36, it is desirable 
that it is larger than the absolute refractive index of the micro-lens array 24. 

[0043] Every one transparence substrate 32 may be stuck on the 1st substrate 10. With the gestalt of this operation, 
where a mutual location is fixed, two or more transparence substrates 32 are stuck on the 1st substrate 10. In the 
example shown in drawin g 1 (A) and drawing 1 (B), two or more transparence substrates 32 are stuck on the sheet 34. 
By carrying out like this, two or more transparence substrates 32 can be stuck at once. In addition, two or more 
transparence substrates 32 may be located in a line in the shape of a matrix. 

[0044] Drawing 3 (A) and drawing 3 (B) are drawings explaining the production process which obtains the 2nd 
substrate containing two or more transparence substrates with which the mutual location was fixed. In this example, as 
shown in drawing 3 (A), a plate 28 is stuck on a sheet 34 and a glue line 36 is formed in a plate 28. In addition, 
temporary hardening of the glue line 36 may be carried out. Next, as shown in drawing 3 (B), a cutter 38 (for example, 
dicing blade) cuts a plate 28 to two or more transparence substrates 32 so that a sheet 34 may not be cut. A glue line 36 
is also then cut (sign 36a shows each cut glue line). According to the width of face (thickness) of a cutter 38, the gap of 
the transparence substrate 32 of next doors is decided. That is, according to the width of face (thickness) of a cutter 38, 
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the portion along cutting Rhine of a plate 28 is removed. ** of the width of face of a cutter 38 which size-comes and 
goes rather than the width of face of the cutter which cuts the 1 st substrate 10 mentioned later is also good. 
[0045] In this way, the transparence substrate 32 can be obtained from a plate 28. That is, the 2nd substrate containing 
the transparence substrate 32 stuck on the sheet 34 and the sheet 34 is obtained. Since according to this a plate 28 is cut 
after forming a glue line 36, a glue line 36 cannot adhere to the end face of the transparence substrate 32 easily. In 
addition, after cutting as a modification the plate 28 stuck on the sheet 34 to two or more transparence substrates 32, a 
glue line 36 may be formed in two or more transparence substrates 32. Or the portion which forms a glue line 36 in a 
plate 28 and by which a glue line 36 is not formed in it according to the configuration of the transparence substrate 32 
(avoiding cutting Rhine) may be cut. 

[0046] As shown in drawing 4 (A), the 2nd substrate 30 is attached in the 1st substrate 10 through the production 
process mentioned above. Two or more light corpuscle children 50 who have an optical part 14 are formed, and the 1st 
substrate 10 arranges each transparence substrate 32 above each optical part 14. Moreover, the transparence substrate 32 
avoids and forms an electrode 26. When temporary hardening of the glue line 36 is carried out, it heats, for example and 
the adhesive strength is made to discover. If required, the sheet 34 of the 2nd substrate 30 stuck on the transparence 
substrate 32 will be removed. A glue line 36 and the transparence substrate 32 close an optical part 14. There is no 
crevice between a glue line 36 and an optical part 14. In addition, when a part of glue line 36 adheres to an electrode 26, 
the production process which removes this may be added. A part of glue line 36 can be etched by the solvent or 
sputtering, or it can be exposed to plasma (02 plasma etc.), can carry out ashing, and can be removed. Moreover, it is 
desirable that there is a production process which washing-izes an optical part 14 just before closing an optical part 14. 
In this case, since it can prevent carrying out the closure of the optical part 14 while dust, fluff, etc. had adhered on the 
optical part 14, the yield of an optical device improves. 

[0047] As shown in drawing 4 (B), the 1st substrate 10 is cut and it considers as each light corpuscle child 50. A cutter 
40 (for example, dicing blade) is used for the cutting. The 1st substrate 10 is the outside of an optical part 14, and is cut 
further on the outside of an electrode 26. In the example shown in drawing 4 (B), the electrode 26 corresponding to each 
optical part 14 is formed between the optical parts 14 of next doors, and it considers as each light corpuscle child 50 by 
cutting the 1st substrate 10 among those electrodes 26 (plurality). If the sheet 12 is stuck on the 1st substrate 10, even if 
it divides the 1st substrate 10 into each light corpuscle child 50, each light corpuscle child 50 will not become scattering. 
In this way, an optical device is obtained. Since according to. the gestalt of this operation the 1st substrate 10 is cut after 
closing an optical part 14, dust cannot go into closure circles and the optical high device of quality can be obtained. 
[0048] Drawing 5 (A) is a drawing of longitudinal section explaining the optical device concerning the gestalt of 
operation of the 1st of this invention, and drawing 5 (B) is the plan. An optical device has the transparence substrate 32 
with the light corpuscle child 50. Light carries out incidence to an optical part 14 from the transparence substrate 32. 
The closure of the optical part 14 prepared for the light corpuscle child 50 is carried out by the adhesives layer 36 
transparence substrate 32. As for die micro-lens array 24, the absolute refractive index of light differs from the glue line 
36 formed on it. In detail, if the micro-lens array 24 is a convex lens, in view of a glue line 36, as for the absolute 
refractive index of a glue line 36, it is desirable that it is smaller than the absolute refractive index of the micro-lens 
array 24. On the contrary, if the micro-lens array 24 is a concave lens, in view of a glue line 36, as for the absolute 
refractive index of a glue line 36, it is desirable that it is larger than the absolute refractive index of the micro-lens array 
24. It is the outside of an optical part 14 and the electrode 26 is further formed in the outside of the transparence 
substrate 32 at the 1st substrate 10 (light corpuscle child 50 who is the piece of an individual in detail). The contents 
explained by the manufacture method of the optical device which mentioned other details above correspond. 
[0049] This invention is not limited to the gestalt of operation mentioned above, and various deformation is possible for 
it. For example, this invention includes the same configuration (for example, a function, a method and a configuration 
with the same result or the purpose, and a configuration with the same result) substantially with the configuration 
explained with the gestalt of operation. Moreover, this invention includes the configuration which replaced the portion 
which is not essential as for a configuration of that the gestalt of operation explained. Moreover, this invention includes 
the configuration which can attain the configuration or the same purpose which does so the same operation effect as the 
configuration explained with the gestalt of operation. Moreover, this invention includes the configuration which added 
well-known technology to the configuration explained with the gestalt of operation. 

[0050] (Gestalt of the 2nd operation) Drawing 6 (A) - drawing 6 (C) are drawings explaining the manufacture method of 
the optical device concerning the gestalt of operation of the 2nd of this invention. With the gestalt of this operation, the 
member explained with the gestalt of the 1st operation is used. 

[0051] As shown in drawing 6 (A), the 2nd substrate 30 is stuck on the 1st substrate 10 through a glue line 36. A glue 
line 36 may be continuously formed on two or more light corpuscle children 50 on the 1st substrate 10. That is, a glue 
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line 36 may be formed so that the field between two or more optical parts 14 and the optical part 14 of next doors may 
be covered. In that case, a glue line 6 can be formed easily. As a modification, it is on each optical part 14, and the field 
between the optical parts 14 of next doors may be avoided, and a glue line 36 may be formed. 
[0052] As shown in drawin g 6 (B), the 2nd substrate 30 is cut and two or more transparence substrates 32 are formed. 
The 2nd substrate 30 is cut corresponding to each optical part 14. As for cutting Rhine of the 2nd substrate 30, it is 
desirable to be located above the electrode 26 in the 1st substrate 10. That is, in order to make electric connection to an 
electrode 26 easy to take, the upper portion of the electrode 26 in the 2nd substrate 30 is removed. For example, the tool 
which cuts by cutting as a cutter 38 for cutting the 2nd substrate 30 is used. In this way, the upper part of an electrode 26 
is made to open wide. In addition, as for a cutter 38 (for example, dicing blade), it is desirable that width of face is 
larger than the cutter 40 (refer to drawing 4 (B)) which cuts the 1st substrate 10. Cutting of the 2nd substrate 30 is 
performed so that the 2nd surface or electrode 26 of a substrate 30 may not be damaged. For example, a cutter 38 is 
controlled to cut only the upper part of a glue line 36 so that the tip of a cutter 38 does not contact an electrode 26. The 
slot which is not illustrated may be formed in the 2nd substrate 30. In that case, a slot is turned to an electrode 26 and 
arranged. Due to doing so, since the surface of a part for the depth of flute and the 2nd substrate 30 is distant from the 
electrode 26, the tip of a cutter 38 stops being able to contact an electrode 26 easily. 

[0053] As shown in drawin g 6 (B), when a part of glue line 36 remains between the transparence substrates 32 of next 
doors (for example, on an electrode 26), the production process which removes this is performed, for example, etching 
by the solvent or sputtering or a part of glue line 36 is removable by using the transparence substrate 32 as a mask 
with ashing by plasma (02 plasma etc.). 

[0054] In this way, as shown in drawing 6 (C), each optical part 14 can be closed. Then, the production process shown 
in drawing 4 (B) is performed. According to the gestalt of this operation, formation of the transparence substrate 32 is 
easy. Moreover, it is not necessary to carry out alignment of two or more scattering transparence substrates. About other 
points, the contents explained with the gestalt of the 1st operation correspond to the gestalt of this operation. 
[0055] (Gestalt of the 3rd operation) Drawing 7 (A) and drawing 7 (B) are drawings explaining the manufacture method 
of the optical device concerning the gestalt of operation of the 3rd of this invention. With the gestalt of this operation, 
the member explained with the gestalt of the 1 st operation is used. 

[0056] As shown in drawing 7 (A), with the gestalt of this operation, a glue line 36 is formed on the 1st substrate 10. 
The contents which explained the details with the gestalt of the 2nd operation correspond. And as shown in drawing 7 
(B), two or more transparence substrates 32 are pasted up on a glue line 36 as two or more 2nd substrates 30. In detail, 
each transparence substrate 32 is arranged above each optical part 14, and a glue line 36 is pasted. Moreover, as for the 
transparence substrate 32, it is desirable to avoid and arrange an electrode 26. 

[0057] Thus, two or more transparence substrates 32 and the 2nd substrate 30 which became may be beforehand stuck 
on the 1st substrate 10. About other points, the contents explained with the gestalt of the 1st or the 2nd operation 
correspond to the gestalt of this operation. 

[0058] (Gestalt of the 4th operation) Drawing 8 is drawing explaining the optical module and the circuit board 
concerning the gestalt of operation of the 4th of this invention. The optical module shown in drawing 8 has light 
corpuscle child 50a shown in drawing 5 (A). Light corpuscle child 50a is attached in the supporter material (for 
example, case) 52. Wiring 54 is formed in the supporter material 52. The supporter material 52 may be MID 
(Moldedlnterconnect Device). The electrode 26 of light corpuscle child 50a and wiring 54 are connected electrically. A 
wire 56 may be used for electrical installation. Moreover, the closure material 58 is formed in the electric connection 
(for example, a wire 56 and its portion by which bonding was carried out). That is, the closure of the electric connection 
is carried out with the closure material 58. The closure material 58 may be formed by potting. Since the closure of the 
optical part 14 is carried out by the transparence substrate 32 and the glue line 36 and the transparence substrate 32 and 
a glue line 36 function as a dam, as for light corpuscle child 50a, the closure material 58 does not cover an optical part 
14. 

[0059] Some wiring 54 serves as the external terminal (for example, lead) 60. The external terminal 60 is electrically 
connected with the circuit pattern 64 formed in the circuit board 62. In the example shown in drawing 8 , the hole is 
formed in the circuit board 62 and the external terminal 60 is inserted in the hole. The land of a circuit pattern 64 is 
formed in the perimeter of the hole, and the land and external terminal 60 are joined by wax material (for example, 
solder). Thus, as for the circuit board 62, it comes to mount an optical module. Moreover, supporter material 52 
themselves may be circuit board 62 itself which does not have the external terminal 60. 

[0060] (Gestalt of other operations) Drawin g 9 is drawing explaining the optical module concerning the gestalt of 
operation of this invention. The optical module shown in drawin g 9 has light corpuscle child 50a shown in drawing 5 
(A), and the supporter material 70 in which this was attached. The hole 72 is formed in the supporter material 70, and 
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some transparence substrates [ at least ] 32 are located inside a hole 72. Moreover, the lens holder 74 is attached in the 
hole 72. A hole 76 is formed also in a lens holder 74, and the lens 78 is attached in the inside. Holes 76 and 72 are open 
for free passage, and the light which condensed with the lens 78 carries out incidence to the transparence substrate 32. 
In addition, the transparence substrate 32 may cut the light of an infrared field. Any of adhesives, an anisotropy 
electrical conducting material, an anisotropy electric conduction film, and metal cementation may be applied to 
cementation to the electrode 26 of light corpuscle child 50a, and the wiring 79 of the supporter material 70. moreover, 
the under-filling material which is not between light corpuscle child 50a and the supporter material 70 a drawing 
example may be prepared. 

[0061] Drawin g 10 is drawing explaining the optical module concerning the gestalt of operation of this invention. The 
optical module shown in drawing 10 has light corpuscle child 50a shown in drawing 5 (A), and the supporter material 
80 in which this was attached. The hole 82 is formed in the supporter material 80, and some transparence substrates [ at 
least ] 32 are located inside a hole 82. Moreover, the lens holder 74 is attached in the hole 82 (it mentioned above in 
detail). 

[0062] In drawing 10 , light corpuscle child 50a is mounted in the flexible substrate 84, and the circuit pattern 86 formed 
in the electrode 26 and flexible substrate 84 is joined. Any of adhesives, an anisotropy electrical conducting material, an 
anisotropy electric conduction film, and metal cementation may be applied to the cementation, moreover, the under- 
filling material which is not between light corpuscle child 50a and the flexible substrate 84 a drawing example may be 
prepared. The hole 88 is formed also in the flexible substrate 84. Holes 76, 82, and 88 are open for free passage, and the 
light which condensed with the lens 78 carries out incidence to light corpuscle child 50a. 

[0063] Electronic parts (for example, semiconductor chip) 90 are mounted in the flexible substrate 84 (for example, face 
down bonding). Electronic parts 90 and a circuit pattern 86 are connected electrically. The flexible substrate 84 was 
crooked and electronic parts 90 and the optical device 50 have pasted up through adhesives 92. In addition, beforehand, 
after mounting light corpuscle child 50a and electronic parts 90 in the flexible substrate 84, respectively, the flexible 
substrate 84 may be made crooked and light corpuscle child 50a and electronic parts 90 may be pasted up. 
[0064] As electronic equipment concerning the gestalt of operation of this invention, the note type personal computer 
100 shown in drawin g 1 1 has the camera 110 with which the optical module was incorporated. Moreover, the digital 
camera 200 shown in drawing 12 has an optical module. Furthermore, the cellular phone 300 shown in drawing 13 (A) 
and drawin g 13 (B) has the camera 310 with which the optical module was incorporated. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[0 0 4 7] 0 4 (B) ic^-r^plc. iKDSfil 0 
IrMLT, fi^(D5t^5 0 £i-6o ^^§]^r(-H. 

Sgl<7>£ffil Of*. *W»»14©^fco-C, ^ 

so p>ics«2 6<Dftmxmm-tz>o m4 (b) i^-r^jx 



(6) 



tMJ: 0. i^^3ti^5 0 H^Sfil Old 

v— h 1 2t>m*)tfrtbtiX\,^t£. 3U<7>SKlO£r 

[0048] 05 (a) w\ #$g9?<og§ i <omm(omm 

(B) f*. ^(^¥10^4)6, 3ft^>f^»l. 3t*^-5 
0 £ , 3 2 SrW-f-So 3 2 frhft&to 

»»14li:3t*A«t5 Q *S*f5 OfcRltbftfc** 
»»»14fi, «*»JS3 6^WS«3 2jC < toT#fJh 
^ttTV^o -7>f n i/yXT i/>f 2 4 ^<7)±tcM 

L<tt, 3 6 <oj»»ftJBJf*li. -e>r*tiw^X 

7 l/>f 2 4 ^Sf I 3 6 20 

>f ^ p uyxr wr 2 4 0te*f#}JS#r^<fc 0 fc/h&v*£ 

fc#S»*LV\ 3?lw, W^l/VX7^2 4^f 
^ 3 e^^Tllfll^XXrfctltf. g^fg 3 6 GD3&*tlft 
JSifr^te. -^W * o i/yXr H24 <ote*tiftJa#T^£ 

(i£L< tt*0>flJi"C*> £5fci!i^-5 0) ic««2 6*SK 

[0 0 4 9] *3891I2. Ji^Lfc^cO^lcipg^^tt 30 

40 

[0050] (m2<Dmm<DMm) H6 (a) -8 6 

[ 0 0 5 1 ] . B 6 (A) X 5 Ul. 31 1 ^Sffi 1 0 

«c»#f|3 6«:^UXjR2©atE3 0«:IfiOft*tS. 
fg36 11, JR 1 (Omfc 1 0 ±K*»<B*5R*- 5 0 <D± 
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1 4<0MOfg«£:«tt-C. gf!3 6S:JKfi8;UTtJ: 

[0 0 5 2] 1^6 (B) t^-Ti^l-, 0 
SrflRLt, *tt<oaWKK3 2«:*tf-t-6 0 ^2<DS 
ffi30H 1 4 tcttJS LT§]Srt 

5,12 taSffi 3 0 (D^O^rv-r m 1 1 0 lc 

fc>*>. ««2 6^#^6SftWtt«tt*«lJ J ^i-<i-6 

fc#>, I2(7)SS3 0lC*5Jt-5S«i2 6 0±*OH»t 

C 5 tTx m^2 6<o±*£§l#t£-£6o tt*3./*y^ 
3 8 (flxtf^v'^^^-K) (is ^ltO^«10 
■*r«Wri-a*y^4 0 (1214 (B) #RS) £ ID i*M s * 
*V>^fc^s»*UV\ » 2 coStR 3 0 OfflWrtt. #2*> 
S«3 0^f^iti2 6^Wau*v>J:5^fT5o « 
^rfx 3 8<ojfc«*j&s««2 6ldSH»U*V>J; 5 

|r x S«J| 3 6 (7) Ji»0*fc«JIR-r £ cfc 5 l-X? 3/ * 3 8 
&»J»i-5o H^UfeV^S:. fB2 0Xtf 3 0ICSAL 

■T6 0 »wi^ v $2oS«3 0^ 

Si^ti2 6^biixti^^t, 3 8o5fc« 

[0053] ta 6 (b) \^7jk-t£o\^ mm±<nmw& 

WLS 2 (Dm («ttf«S26±) IC X «M360-» 
ot, PM^3 2^^^i: tT, ^*^ 3 6 0D— g|5 

[0 0 5 4] (U6 (c) td^i-cfcSl-x 

4^r#tihi-Sr tjftS"C#.a. ^<^S:> HI 4 
(B) tc^-ria^rtT^o *Mfco®»c*ntf,.»9l 

[0 0 5 5] ffi3^SiOli) HI 7 (A) &t/0 7 

(b) *ftw<om3<nnm<Dmm\z&zft7 t s<>( * 

[0 0 5 6] HI 7 (A) |C7j^-f J; o 1^, ^HjBS^J^SXt 
ft IloSgl 0J:liifi3 6lrMt6o 

«nn. s 2 ^m^ix^pj u^crtg^^ 1 6o * 
ix v hi 7 (b) i^^j:5tc x gti3 6^ mm<n 
m 2 3ot i,xm&<Dmwmfo 3 2 &mm-rz><> 
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IS, TO2 6***TKH-r5witf#4LV\ 
[0057] r^J:5^ WS»^aWS«3 2i:i 

[0 0 5 8] (JM 0|llKC>?Btt) HI 8(1. *3§W<*>aS 

-r-sia-efeSo m8\z7jk-r?t*i;~-^n. @5 (a) 

l^i-3feiS^5 0 a Sr^rf 5o #J§^-5 0 a IS, 3E«ffl 

#5 2|;ilS, E»5 4 3&5^$ttTV^5o £4$pW5 2 
IS, MID (Moldedlnterconnect Device) tfcott) 
•fcv\ *3RT-5 0 aOtS2 6 £B£i»5 4 £IS. 

(-««snt:v^ 0 mftftga&t-f*. «*.tfi7>rir5 6 
5 8 ^i&tte?;ft/rv^ 0 m^ft&s^gisis, 

#fJhW«-5 8T-»ihSttT^5 0 SiLttt* 5 8 f*. «x. 

IS. 2&0J£tR3 2&U«*E3 6l£<fcoTft^»ffl#l 
4dS»ihSiX"CV.^<0-e. a«Sfi3 2MKfl3 6 

1 4 *Bfr&l\ 

-[-0 0 5 9] SM&5 4^-gfllS, .^a$ST- (tfJxl* V~ 
K) 6 0t^otV>^ 0 ^«fU«8T- 6 0 tl. [HKSffi6 2. 

*©3*fc*MMlHF-6 oaMf A£*lTv^£ 0 

> K£^£M^6 0 £IS, ^>5W («ttfliA>/c) XJg 
^SttTV^o C^<t5tc. [e]&S#E6 2IS, 3fe^~ 

10 0 6 0] (•fcO<fe<0Hlfc<Z>?glfi) H 9 ^> 
SUl*-*"**^* — 'WS, [215 (A) td;?H-7fe^ 5 .0 

a<b, cn^?)WtCixfe3L«ffltt-7 0 i 
7 pictt. ^7 2«^ix-C^^ 

3 2 t fc— «j^^:7 2^rtfl!J«-ffi:11UTV^o 

;ft7 2U:iS, 1/ y X*;l/^ 7 4^80 #tt b *lt 
V*5o UVX*/U^7 4lr i fe^7 6 3flS*J58**t^ -tort 
fflJ|^UVX7 8d5St)#^e>ttTV^6o ^7 6, 7 2 IS 

htSt)©^koTtJ:v\'***5 0 a oj« 
l£2 6£, 3E«f«W7 0<Z)gal67 9^0ft-&«wtt. it* 

#i, imw, s^tt^s^. &js«^^v>i*n 
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[0061] i2i i o is, ^w^Uffio^ffit-^sat^ 

;WS, HI 5 (A) iJlSi-**^ 5 0 a £ , Ctt^BlDft 

St8 2«s*rtS*tX*5 9, S^Sffi3 2^M<H- 
»*Sft8 2^rtfi9lC{ieUTV>6o ^8 2i:tt, 

u>xd>/u^7 4t>mr)ttrtt>inx^z> (I¥l<is±xB 

. Lfc) o 

10 [0 0 6 2] HI OWSVvr. .36*^-5 0 all, 7 
^r^SK8 4IC»fiaSnfcE*^^-V8 6 

v\ £fc, 0 a j:7-u^->XA/X4R-8-4' 2:On 

i/X/Ufi 8 4 II t ^ 8 8 ^ ttt V ^7 

6, 8 2, 8 8IS)Si§LT:fc!K U^X7 8lCTm*b 
fc******^ 0 a KAW-TSo 
20 [0 0 6 3] y U^v-^£tS8 4 Id IS, m^SBn'p (« 

y8 6^«f^i«$n-Cl^o 7I/^;/X/VSS 
8 4«U ■■T-«a9 0i*^<W^5 0i:3ftS** 
M9 2&^LT«*SiX-CV^ 0 4*5, ^#>> *^T-5 
0 a £S^gflp p n9 O^ft^ft^U^i^/WStRS 4 \Z 
m&l*Xfrb, y\s*^-?Ji>gMS 4&rjg&£i*:T, 7t 
ig^5 0 a fc«^-«,Hi9 0«r«f ttt>J:V\ 

[006 4] *&w(Dnm(DMm\z.&z>n*m&k l 

30 x, (3 1 i icsiv — y-jvi^^t: 0 ^— * i o 

OIS, fc*i?~—/i>&mfrj&2ith1tii* 7 1 1 o^r^-r 
6 0 4/c. ID1 2lC«i-^^>w*7«9 2 0 Oftlt^i? 
a— A^*r#-*"6 0 . (313 (A) 2fct^Bll3 

(B) id^««r«lS3 0 0IS, **^^-^d s a*i& 
^7310 ^Wi"6 0 

[Ell] (HI (A) -Ell (B) IS, *$£W<DmiV>m 

40 [HI 2] gj 2 IS, *^0^o^ioll^cojF^|c:#,67fey 
[(213] (1)3 (A) S.t/(H 3 (B) IS, 

[H14] (U4 (A) -HI4 (B) IS, *^^<D^1(7)|| 

[ins] (as (a) —1^5 (b) is, &&w<Dmiv>n 

50 [(216] (216 (A) -1216 (C) IS, #3§#J<^2(£>?| 



(8) 
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[H7] m 7 (A) —137 (B) tt % *5B9J<3SI3<03I 

[B8] B8lt *?SMo!B4^lllfi<ojKlBir«63t* 
[09] B9tt, **Wo*lfio.jglBlc:«S*^v ? =."- 
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